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1MH \M'\T!OX^YSTl<MFORA>M IOVI RIN<JS 

MM of ik&immilm 
i i n v. ts -v o 1 ^ \ 

60/342,824 filed Dec 21 , 2001. 

1> ijnc t< rc » s. > > s , x ■ t « nt-cto* giealh, 
5 eo^eet clefeu-- K il -\ i * ii o s s. 1 'U> u w 

effective implantation of such corrective rings. 

Baek greaad of the Ib vci uIosi 

) > i ) \ ) > si. vU K s 1!U U U x <. u 

10 v. (t u U«th \ ,Kct . a > it s n v ts ,"\h 

previously tuuterweot , > i , s infarctions, o { <• develop various degrees; of 

nn i - >>\ ' - >o • i > - !- so\ j .oo. Mk 
n<x >rl w r% 1 w - t i ( u tin 1 

bt»h»w' ■> ioe ,s ( g t uud- m v^cfU ia^u 

15 as a repair, either alone or hi addition to <. as >rooe<. are 

t ! <. i i i v o m ! ; - i n i » wio ; 

r u ti V to . n ! <. > J * J u 1 ' j > so uii ^ 

•>p j- snd *. <i >a s fotp \ rf ;s \ < ! t v 

o srs 1 , s . t on s pi red 

20 u t 1 ) f > s ii ; imtaUx 

can often bt ? >plast>% 

s , i» t < f h i !. i S i ! 51 > U 5 

i us c n s 1 s(s 1 since their g< in tht 96 vhesn 

25 fi \laiBCaru t into i \1 un roslhetie rh I his mplciely rigid ring had tht 

s <>'l i 1 ii t l U i ! i )u slli is 1 „ 

v < t v. > N > < -> > f i ]\ Ks .pjK* < • < IM 

ed 1 covered rin a ss steel oi n a ore, whiciro< com 
i \ i ^ h N p t i is, nrmtns 

30 i\L fk ^ f i- x -r sen ^ j ! s cat \. '^v- t i ' e lire c rele 
iines. i' < ring was positioned on the valve gnnulus, aud th. guide lines ware 
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K C ^fJlCi. 10 U <. s i ^ i < C ri> v v. ^ i t. iv v> >U Of fl 

i ! * lbs the pproximate shap 5 j Uthoug 

Jr Cjp.nio <tik'hv n ' 1 <. > ^ s ^ -s . ^ 

believe thai the rigid structure ofntigs of this type may compromise the natural 

5 ft MS 1 V ( d ( ri i, ! i -> I f 1 1 x ! v <. \ 

shaped orteu nnj 
rioj 

mitral and tricuspid mmxli change continuously in size and shape during the cardiac 
1 0 cycle, These results? induced .Dr, Caries Dsraft, in 1975, to develop a completely flexible 

i i. could oni} be 

' v . ' ri , I . 1 „ \ 1 s ri! 

.Sri 1 , t > i t x > , - 1 ri 

Other adjustable u t s rings are described in U.S. Patent Nos. 4,042,979 and 
1 5 4,290, 15L Another type of flexible rmg design k shown in Meat No. 5,450,860 which 

1 . i ! 1 ? H) x 1 Of 

v iulos. Tbt t , u sin 1^ ! < 

provide flexibility, promote tissue ingrowth and allow sutures to readily pass 
h. a'rioe 

20 t j n I \ > f 1 l - \ 

cnnulusv.L' > i 

f \ 5 5 \ v N ! i ^ ! " t 1 on !)i e» , » 

j v n < i 1 i 1 iu ' Loss 

** ri t i. \ t ! < , U ^ v. 

25 ,f, 1 d % ' ^ - ^ s * u! ( t 1 j k<1 n,s "\,\ uriiit 

5 it ! f f t :n -on 'hiu> ' n > 1 
natural flexibility of the valve, 

n i , 1 3 i'( S| ^ t ii v 

would entire!) v>ui 1 I with re ours , n 

30 £vsv$ d iriiui , u ri , 1 u ^ o 

dehisce* because 0 dr.cct n - u i •> sen > cur during 

wstok and ucl nay also reduce u^u to 
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placement of amuuopiasiy ring sutures, which could result in rnakotation of the ring. It 

a i } h tion (SAM) when a kail 

^ i < i > ! - i ' >< v t - v. i . >m , a au<i t<as s rqucit 

OWf 1 li t M t sC U 0 0 J, i i ut p v jss ) x 

5 i. 1 i ' i < i n - r us -> 

5 <n I 1 0 > < ,x ' ^ O O 

i x> 1 < m < t t xi . > « i ,\\\C 

J ! O ' . i V v t 1 ! v. IK 

patient selection, valve recoustruaooa ait exhibit o u benefits > * * , , with 

10 valve replace N m > < i) decreased <. <■ tali aid hatt rooriality rates; (2) 

rupro^ J diKtoivttu m <. e , v I v ih x t ) 

' < c h < t < ' ) ) t lu , 5 tis , u >K i > f m hum 

> ! S X S i J I ^ v>S j t ' , i 

s x a t i ! i j e ^ s Hi < 

15 ■ - erations; I educed opiating costs. 

In s,nn i&ry, the hi \ , t v used thro * h \s .s 

\v >uun v. ui s i 1 ^ t . , . u .» < s ,n< * 

> ^ ' > U x X X ,. v. O > Hip • . X t i 

into place an elastic, semi-rigid or rigid .nog that is smaller than the native arainlus being 
20 t t £ i ? Imp f * h ! > 

scan ' v £ ii xw r >ur, xuhm . k nam! is 
carried out, and the procedure may consume as much time as a fall valve replacement, 
for example, an average of about 35 to 45 minutes. Accordingly, improved anouloplasty 
'» it ^ t i urn i ou 1 

25 Summary of the Invention 

1 ! J i o f >i < ' m i 

i > i s < , ft p| < u .fid < ri !H 

* el s , > 1 x , i ! i * Kmumm The 

system results in improved hemodynamic functioning and substantially eliminates the 
30 risk of over-correction. Staples are employed to affix the prosthesis to the patient's valve 
<■■ in i nor Jo - x < m \> ^ \ r rir.Uy o i he 3 ng 
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Such v « » j t system may vl q J especially designed sdy!es to . , - , 
m aonuloplasty ring that may f \ 1 ->en or cl h< 

ioi {<. j 1 v a ■> v i h t f , t> us; ^'s eb suh 

.V , oi. a"' ti 0 K ' m>0 3°h 1 ! likte<^pac, o <! -, - S Us»cd (Cl 

surgical stapling to close wounds and the like, is one embodiment, the staples are 
m; > i implanted to provide a well defined ami easily installed pathway through which a 
flexible jlk i \ device can be routed and then ultimately secured in place "by 
I t 1 s i ! \ \ cs i e t 

ingot a park open rin >f cum lesign aapia bracsu 5p n n ; s that 
has been propositioned in desired i a o on the patient's > mulus 

' t U i t, x f v ! , ! 

i m } t 1 > i i mij \1n 

s led and *hape< f so uh< mitral or 

f t > l ' iii ( < i s 1 i •> < 0 i he 

patient's heart tissues so as to spatially position said angioplasty ring in a 

k m m s > Ht < au< s h r, \ d while at'ov. *k u ttmne s \ i i » i staples are 

implanted to have th < i ? j \ < >tv 

} n a . > i i in 

(> U , i ) nkwvYn t. . a . ; p < mi|,. ; i| ( o s 

ring having a dee and shape proportioned to reconfigure a heart valve of a patient that 
a^h oaw - > . no- limn p dc i m > h m m m ami a 

■>iu> s< ~> >' s o i | s k ■> ! us u i. > hu w < i> wthaaul 
it a p , * * t • s » ! \ a j a i Kiftts i c ss\il 

Hoe t i * d ^ >u a :vwd\ a \ t u s a m vahe .or 1 i > j< j _ m <l mmrar 
thaooes j\< m m: ) m i w n vwJu omp< ?nt? 

Bnei 1> ! wtBts 

FIG. 1 is ttoppersp ctive \ ev sh a a. < sural v&h withapai o trigonal 
cres extending irora the cob ! { 

FIG . rs a \ it * of an a < ?> j as \ a < i r i ^ ae t > j .<.d w jth rhe 
valve of FIG. i to reconfigure it. 

h i c sr to FKh i with the acnulop o.g similar to 
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pafe&'s valve, wife fee? two trfgeaal satetes egteodii ro i fabric eovs > .ring. 

FIG. 4-is a view si as o EG 3 showing i he mxw - > - stapled in secure 
position. 

KGo ^ " ^ < ^ , U' „ah, be 

patient. 

FIG 58 is a Side view of the staple shown in FIG. 5 A. 
U< v of < sws of iwo ad I styles les wl 

„ k t ^ i , >< 

1.0 FIG 7 is a \ tew similar to FIG, I stoma t tricusi id \ ivs v, i r iw« trigonal 

sutures in place. 

1 i' . ^ s i u ! u I < t i n v - o 1 •> a:i u i 

associated, with the valve of FIG, ?. 

FH' m j.i^ «n < -> < > > ,> t p < 

15 nn<* o * x h 1 < '^iiii . ' - 

FIG. 10 is a view similar to h 1 showing a mitral valve with a partial 
atniuloplassty ring in place and with the ends thereof associated with the trigonal sutures. 

{It II l',M'! < • 1 s ! I « i 

20 FIG. 1.2 is a plan, view of a fenestrated partial tmnmopiasty ring, 

FIG, 13 is a view similar to FIG. 1.0 showing the .fenestrated partial ring of FIG, 
1' ' k d i ' ■> ■> t 1 * i i i i > > ! t < 

FIG. 1 4 is 1 FIG, .1 of a mil tl valve showi ap i n of staples 

<. J £ <m i o n. Vog , weUm > ho etn v i -a* of tin 

25 umniscJ mitral \aln. 

'> N 1 t ,. , ISM iLat \ ult> '\ of a 

to las 1 - . , g t i 1 ><m o v> j, 

v v t . o n < t „ n < ! < s tl t i! ban* up 

shown connected to ike amis of the left-hand trigonal suture, 
30 1 ' ! i 1 ! d < i ttl tne as tiu « ohnrv 

n l < N - ! p , m ' ( f l Ou <g o* th > 

s o n i\ ■ ode ot v, i m ,\e i u _d „ t! , sqv toe tng> lul mtures, 
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FIG. > perspective viesv of an anchor that can be used with an alternative 

V \ ' - > T ' i I ^ * !i ^rt <i*> 

i < < ,( > 'i < > ft it >l - s 5 r.no cloyed 
d' + oi ^uv. 1 t • » j -boo r i, h I . 

I < ! s ^ s t s 1 v> 

J > ! ' O t O ( f t 19. 

I I'GS 2 and 23 are j ive vi g h sterode 1 

>< > .in > ^ v i^u 

th ,i f|is ( i»|> < o !,i Si, i'hnht £ n rviun i n 

Uh5sK\ t It it i ! i < • , t v o tu 

s ) i t It '! t si , v. t hit i n - m n u n t 

useo.fo.tt vol 1 < ; Igci i o ! s res, i ss t« on©-halfihe time it 
t f Ml K | v v ' ' i >* 1 t, "i i ' > s ,>km, 

i i I ^ > ! t Hi t-li ! K 

S s ? t t i t <. -j s.pc t n t 

i n , ^Huli be 

M o u 1 <. <. so as to v. a > (k i atrioventricular heart valve that has become 

it," ) * if f ^ i lv , 

' n s • i j <>' i t s '5c cia <> 

that generally required about as much time in surgery as . actual total valve 

| > t X <. v v ^ 1 K O' t t Si \ tv,>f W ' f»\i < 

0 i t U {ft! , > > t t 'it ! t i i - ^ ' H k 

v."i>oas\ f i i < 1 igtOMseau oJ p t x Oux a Uat^. 

felt liwiWc. hnadhuaat secorcmte to the invention can he carried out b\ tWa positioning 
the aiuukp , « n In aswiarion v. u the annuius of the valve to hen-configured and 

v I t il i< t 1 1 V!i t s, t 

^,< f > in t tN c it v ft a n t 1 - v\ w.< 

open contigtnauon ratal then i ? \g ueh . i L f t ^ ■> ( h < 

\I > ^>>\ena:tl fhet au\ o>« s e t i< ,s ! a K~ ll id nbtfd, 
followed by the second manuor of nuplantstion. 
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FIG. i shows a mitral \ aivo !u% mg a pair of trigonal plsdgettcsd suwres 1 1 

1 ' i l l S vi! k l 3 $ v 

' I ! 5 < 1 \ t x O ' I S 

5 .t'l O I t t I sv t I i < . t. ! i !! M 

i * I 1 „ ' -> I i ! X I l i 

o n m this 

u fa ik\ ne i s i * » t s } en u % -. x i 

1 1 i 1 v 1 mhi i 1 , j,t! t The 

10 core may be covered with a it layer i 7 of a biocompatible tiibric, such as woven 
i v ' re f i f i •> 1 h \ t | u 1 

} Hi re ! > i , s ' i t. o > x - »> 

trigonal sisturcs 1 1 are threaded through the fabric i? as shown in FIG. 3, The sutures 
are later he once She ring has beers secured o place by attachment to the valve 
15 Siirth ^ ^ . <. r > die 

annulopl tyrfc is lot edinasy mlonwlthth native aniralus of t) at a 
awieoM h - t ilk re i tu > a ^ 1 > hm 

covering 17 of t he ring. 

O i >! , | a ' 5 K i i } n (i in 

20 a f s \,nol,'Xk\o » ts.ui.LS ._d ' . in re .ct >T > i' >i h ! 

implantation of staples IT the staples in this embodiment are individually secured to the 
re € tissue spacec apai 1 cations about the en - t h of the ring is to spati > 
secure it radially while allowing the tissue to move axiaiiy of the ring. Surgical staples 
) i h ; e h r ! re w $ j\ „ i i t v t or vthah 

25 there are pa t I t re bet t those 

shown in U.S. Patents Nos. 5,782,39? and 5, 918,791. 

« htce bout ?-F i pie i i of at bie ciesi 

I v ) i re k m i i t i t t i a U 

nil i re v t t i t ^ u , ijM i 

30 e arm re ; mphmi s ho < peration will 

\ < ^ i t v i v f ^ 1 i sre v la t j n s t s 

^t t i m i ! < t i reaches 
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A though < < .v. x c< N{,>h < Ov . , < -V-ewval 

Is ij s tu t i 3 £ ttd v£ j v FIG - jLsirc w-sa tardts 

1 w p > 1 >* s ' ■> h t ' < 1 i-i 1 1 v !>k v f n-Kii v 

s ited ai lb. u eir operati ml ^ s * 

5 s >5 ' i t i > v i or ^ - 

\ „ vt f 1 * pk ouarir v\>; t roarw 

\ t v u> t j a i „ a s b x \ ki ^ 

1 ! t l> 1 ! 0 ! v Oh 

thus the valve tissue) along the length of the ting. Free ends 28 of the two legs 23 of the 
10 >S <. i \ nn i i f < n * <. < > f 

. ' s if < tKMK*wv*toseux,v wesda c^ 1 tlwn->,e Fht s t , mples21 

Li ^0 > • > > ' > t t< \ ^ ll, bu 

disclosure of which is o h ^ o a by reference; for example, they may be t ll 
of Mtatool For example, to > be original i d is 

15 shape and subsequently cooled below a transition temperature before i mi n them 
i j s -v e i will revert t< the 

l 1 v. ' ! i v I * <_ thiOlOU 

hich efc v < » tfion More 

> efe ) x t >v ,o ock with each otl 

20 > ) b i'OL i lo «K\ ut ,^ 

£ £, < ) t) o t £ i In 

he si I o s s 23 with flat surfaces 

subs iti * 1 > , ! facing surfs tnd th egs ai - 

k ^ s i ^ > ! i on 5 to <nkw a< 

25 that the irderkwlang of the barbs will occur in the plane of the staple 21 itself. 

FIG. 5A shows a. generally similar staple 29 which might be prewired wlaen 
f pi - ate to x a om t ^ i f ti u o o be \ahw m nbu^ to 
; :>:-ot"\h'nr v ,v i > of op < rafco as described 

I I s d upper i Hon 29a that is appro} lately sized 
30 s scribed 

hereinafter. The ring rr m n , , of curved legs 30 which >rn« in free ends 
similar to ' , barbed free ends 23 of the staples 21. To positively prevent the staple from 



wo imxm*} 



eo, ^ d 1 l ft „ T I arc 

RC *B t ; \ t i c i ^ sac am 

!T 0-t.pd OS > ,\"\u . d 1'j >] 

tibod at si it i staple 33 of simpler* Us 
shown. The staple 33 s generally circular in shape, so proportioned' to surround the 

< > t 1 > f ' s ^ < % -• < •> ) ^ s 

lift ' , 1 - \.< . ( i>! > 1M ul« 'is 1 

1 ! > , 1 -n M i { 

s \ 1 s u;ow;vMk v a -1. n i u no Hv i is 

< li ^ itO 1 . , < C> S .A UC ! 

t I 1 > v. ! ! . N I I u t 

perspective views labeled FIGURES 6A and 6B. Illustrated m FIGURE 6A is a. staple 
. ^ ,jv, ! T s . r oM,>> .-unhles staple 21 xs if n^ J 'he ;wo nt-u. c njs The 
staph v ee ends 123 h - Orally extending irbs N Hi staples 121 
\oo K 1 1 e id \ 

, <. ' ^ vM-t ud ef oss. Asa tvsuUom k < a t 

! , h J x > , i i ^ - < ) ' •> S < > ' 

s the heat tissue. Tin old bs nashan » or r.h >ui 1 

\ » » 1 - hmn . ' a (Uhic surgical 

1 ' Sit > l v 1 H i 

33. - v formed with 

\ - ^ 'i i v ' T • - ) 1 S Uu nc theube 

t s t t> s X - 0 i , 5 < v. f i K I f 1 

S w ^ > v ! .in v i ' 'i I ■ ^ 1 

direction, both which directions are s t i > \ to the axis of this section of the 

to ?3 s ^ it i a u it 

vvh-c!t v'j , ; ^ ■>< i>..n f,n;l n be s <n < t s 3 t i v 1 

k d implanted m -> rticuUir defU aoffh 
respective free ends. 

rite nu hnn t v } it it 4 > > < a „ s; , ; s m 1 

spid rh s hi j ted ) l&sst >edwUhws c I.GS. 7 In FIG. 7, a 

5 % o uolnaii i v s 1 n t ed 
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i ■) <. 1 u st/v M apansal ma 

( ;t) 'ft i 1 i a v e i 1 

1 t v\i ou\ -ui" ^ Ov o, - -t t gtuih atl x bed to ,o - stavtoo < v 

f 5 sn it s v L s i I- \ n 

V, t p 'es 45 as , so \l > t j u " to t - ; to 

sun u c H United m UC r h t ; ;,.os or 0.-;:;g abeiicdly, 

t 5 if <V t 1 - >• t i - , I. 1 0"k 

i ' t t v. ft i , i < 'ki. > nl 

the l locations. Thereafter, additional staples 45 are placed o o> ^ between p< , 
i ( K <. , i ^ i -a o< < N k 

v u ' ' 1 f 1 ^ < r v v !b 

uLsht.it t i t it i ! t 

i t m K f ! < • ^ 1 o u . ; in 

4 1V i ol ^ Iv i v , * t n <. aou u'tu ulli 0 As 

n, u f\f M i f ,M un.e 



s t e^^exUbv skpkt > 1 ^ t ^ 

tie-ring, as* <.« J\ < sk tcoi of the leaflets. 

h n , t , ! t \ s place 

s >. if, ' toll ! i f i) - < Hi \ 

\ s \ > (. s J I i i t 1 K. i 

fhtt >. .) > i t 

v , <■ t < s > a »mhtl t 

>m'f ion wi* pailor.no > ) refe e aiier mads to describe the 

i. k t f , h 1 utananeel s H m \t\ fo t an be 

in io in locations straddling the voire, or staples 2.9 might be used having openings 
Si . 1 1 v. s t ! | 1 k d< > o 

t f t K !„ s i i ! X<< i 1 i t < \K) 

s c }■> , <■ o o it ,r t?t < < j< -ss 

at each end * do < he trigonal 

sutures thereto after they are threaded d3ered.irot.igh. The "A" staple is placed hirst, 
^ t > B 0 I < \. ! h ii t. >) 

V ! s it«di) FIG 2 is a feae edpati il angioplasty- ring 61 made * i 
suitable metal alloy material, e.g. titanium or MMrsoh The generally v \ partial 

•10- 
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i >. ^ \' a)it\ oi darigated \\ uiJiw o3 running down its spine 

igth indap of a r i eao 6.5 an > ovid I ' ache id 10 focilihtk tachmeut of 
j us - j o ' > ^ M) 1 AOs s ■> , . i V'ctnbe 

v 1 5 i t > t I! ! ! it i j ! t t iutn 0 

5 Iwiii ) > t t i K t.u , ( s. vv 

he fe« tra tag hustraied in FIG, 13. The ng6i cxnbc Oat ( i maj 

advantageously be <> i being disposed at an angle of about 10° to about 60° 
(and p t ! between about 10* to about 45'') to the horizontal (i.e. to the plane which 
sjkijx ib I ! ! < ! > * e> o dw h <. raotct cd t e 

10 >. s s lenutml 

is i Vith the mitral valve reconstruction shown i IG 1 3, th< 

1 5 partial ring. As can be seen, the elongated wiMows 63 allow free relative axial 

movement between the edge u< U fenestrated band aoci the staples, which are secured in 
j vahetboatc \ ^ on ^ can ao aay a t p psc!ed in FIGS. 5, 

1 t i < lh M 

to provide a defined portal or bight-shaped to particularly surround the circumference of 
20 a circular cross -section b i 

! i> ^ !XS ail < \ t 1 1 > i>< 

i.i \ t < a - h h > < i v h t i< v ! a io w vo 0 uk 

a mitral valve, wherein a pattern of staples 71 is first placed in the valve tissue extending 
hoi. ^ sn a^reoosvute \U> o -pe, basic . th oo 0\ ><m 'T ' of the valve ate 
25 1 IG 2, an< 

■pulled to? totuxLon , > * 5* 5 +1 v help 

In m> \ o t t M i < ) own v <m 

to emr.n ova . . , „ oa I . t4 - > 5 ; . et a f h n 1 u 5 * N 1 ru^ l\ 

•> d ! ^ 1 c 1HV1.I- i'K vk h_t ihw aht. 

30 through holes provided In ears 75 in a connector at each end of a sheathed wire system 77 
hich aag ie on t ormwrts v. he 4ni , i , > ,5 > \ \ 1 a 

>en hi ) n ' j i w i 1 t 'T'he 

wires raay be made of a metal alloy or of polymeric 5 j > > and they optionally may bo 

ta t tin red ,_ > 

35 gauging the val\ e. and the aire system is eonsttueted to pro\ ido noun.? of artac'hrnent at 

-11- . 
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i pit ro's iiich t! ot J sat e 1 

passed, 

1 ling s.nd of the pa; ux > , u> >>f ear} 

* j <. !'k\ ! '\v \ t J end 

5 0. VA W so, * v ' ' * v ' *. f , ^ U \\J\\ 

us 1 t ! * f Liitl 

i \ $! I > J 0 \ K C i v. 'vis 

vis. U c id 

of the wire system 77 protmdes through the i staple, the sheath •> n « system is 
to ) > «• ( da s o v i s 

i . i < > < ) <. > \ id Ox r i. i otiO ! 

> f < ^ ! ' v t L l o t tpiu J 

l < > s , v tl s> , v K \ \ 

1 oi ^ \ i^-ut v v ! o ^red, and 

15 s ) a ) i! s \ < i 

ixv o->' <x ' _ • 1 n te ot oi >!k \ danvtil steadih 

improve to en o ■> ru x ^ n where it is fully competent. 

i < i 5 s i which obviates ih 

need to employ i p of piadgeOed sutures tor ligation at t I o>o Instead, individual 

20 * v. i » U < ik >. w t the 

; i i 1 [ nihi viiioilitoe 

5 f ^ atmuk/cLtK ms 

n O i Ov ) I 1" s XW , VI 3' (.d < ^ " O I ^ 

employ <- - w J\ po , i 

25 barbed shaft 89 depends which is deigned to he-vo c a ,\» u Uv o „ Oi U 'I„ v > 
" van! mtedsl 

.\j)t gene fix Js , t \ ' ! ho t U 

t i Ul u u t Ji » ■> v a 1 H (!X it i i ii v» 

protrudes into the tissue to the desired depth, with the imdersurface of the circular base 
30 t~ < ' i t -u' !>} 'he t-.^o, auJ she eh > ) *i < Koi ! such to 

s t s } 1p 5' t ! x v tx u m> 5 i i K amlu 

s ~ x t i i ■> f 1 i i i < f j 1 ( s ! i N it d 

t ! t\iii»'icr u >> ! ! 1 UU 5 H! ( 

restraining sleeve 95 which is removable ass described hereinafter. Once lbs two anchors 

42- 
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85 have Seen implanted, the surgeon measures the distance about the valve mm I is irom 
aachoi to 3 a sly ring. 

illustrated in FIG. IS is a fenestrated! ilag^Tpai^cuiariy designed for 
-> n^n h* s il.v ! I e t 0 i s !> tesatok-wdht 

5 M 1 1 s a i t I * % ne\ n t i'<^n 

j -s t s f ! i i • 1 1 ' i« ; ! 

in each end which are sized so as to fit over ;he sleeve 95 which is restraining the three 
! 'i l \ 1 e > i t. - > ( 1 ^ > I e 2, ,t d 

i 1 u i 0 ■> -, *v ,i \ 2 v h" sujn'n 1 -i n v 

10 Cvsenbed S 

S i < it 1 i > \ lk ! Ottv.il 

s unh\e'} act?r> 

5 . ! > 'U < t s , f t t > „ (} W it * W <t 

fenestra? if 1 to i nserted, and & 

15 iOst . ' ^ t ' n ^ I > ! ) ^ 1 h v. Body 

v!t t'U v s i < » W 0 < 0 Oti 1 W J < m< t, * 

» i <* . s t < i . ' , vi o? ii U f>i d 

securely fastening both cads to the tissue, 

1 . H t >5s > ti , \ <. 

20 ringe c, > J«it e-|\ 0 f f } 11. The major difference is thai aperture^ ears. 
10? at cue ) 1 . d i tb < f.mpl n of the ring is 

it < i . i 1 I !\ >ul 

staples < io define the desired pathway and the 1 

.« ' 1 ^ f <. si it •> ii ft . 5 ^ rhi>.ganUn 

25 FIGS, 14-16, Again, once the two anchors 85 have been implanted at the precise 

locations of the frigons, the surgeon makes fee measurement to determine the length of 
the sing, and a suitable wire partial ring 105 is selected and installed, as depicted in FIG. 
20, For simpiicit) purposes, the illustrated wire ring ! 05' is shown as having only a 
shade apcrtureoU old b nsk ? tin red embodi t have two 

30 it n sK to ; !' so i t'i t , at < ; , 

mh ' ) ti 1 1 v too < , v * t v I ! * 

< „ tht e s? e - t t 1 tn u sl> v I Om.cn 

<. > t v stn 1 <. 1 h tit 

dev;ed, -h t \ e ,W • ! eOVOi <W v. vis 1 vs i\ i^lO* 

35 > 1 «. w p u ~ i i i In i 1 t ik \ t 
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> k t i " t -1 ' re i .3 Pit v >h ^ ,v "1 1 

i v v j < i> ^ v} > to IWU I s <,s I 
ured ears 10 eacl ppes < e base ofthe aneba 

FIGS. 22 and 23 U t*~ v the alternative use of barbed staples 1 13 made of a 
1 ! i j >dd have th« 

i i 1 h I I u le shape-ret mo i )} ap e 

•upon v a u npej eo irt tissue, be ! close epicled in 

the middle view until the; reach thy closed configuration where the barbs interlock, as 
shos a in the laWuaui 1 i i < depleted in TIG. 23, these 

sh read e ri^ 

and once it was decided that either no adjustment was necessary to the length or once 
such <t re a <- n t > v u >i , < i ;>v , >. «. - ! < 

< di^ ( a ! hi ^ 

( jk I i i t 1 i t n < 1 1 s». t. 

respect >ertursd t t e 1 nation depicts ,! 

Whereas, berdx a c feasible to avoid repl ( 5 

t,)<<! , nres h< t 

been greatly facilitated via the use ofthe previously described stapling preredures. By 
reducing the time of sued phase of an operation by 50% or mere, side effects of being an 
o,J v ed ad full recovery is s en fa tunned 

, i \ 1 k ti h^vK^npt >t s\l 

?rVdrK t mo o ^ t i 5 ! c t ! t mt would 

be obvious to one having the ordinary skill in this art may be made without departing 
j ,u t ^ w i\ t! t n i <. i ) i ] re uo 1 tn 

, vi <_ h< t tu , nn - v. t, < > t s t n f j Mure c 

d t e u t t > , < ! i K tit ' il i e 

beernp o e.t > a Fh«re ax 

commert iiabte- a \ t c st • i i 1 | hi up o ed 

- < r , \ t << > \ i 1 e of 25-35 cen i from the 

.rn dn 

x ,re > re t » K re v re 

x t re , i > t ^ tire U 
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CLAIMS 

1 . A method o£ moon figit apt i?tro\ or tr.cuh hem w o * v. iv >h meihod 
comprises 

pj u j mi >1 --s ized 8! taped to has la 
5 oni ratios ud 

implanting said ring at the mitral or tricuspid valve oi a patient "by 

vtessossto 

i m uc< nip' mt< •> <o * .5 ^ hiV- 

p ovidtn.g fa tissi i which sak f s; u < hit 1 t i S 

10 respect to said ring. 

2. hod or ohm t s oj t , u u < k k rs 
tissue by sutures located at the trigons of the valve. 

3. ,vai,uhMh.i ' v d » i t s ' m is i.t.Ki 
s;dd trigonal sutures are respectively ligated io the opposite ends of said partial ring. 

IS 4. The method oi e iaples are imp n it ssociatk* 

s ft x i < 1 t U i tii p v3 ! 'pd i! t k 

a lo t. 1 - < f K . dp) 1 . . x d laKPbuiKt 
halfway points between said midpoint and the respective to 

5. The method of claim 4 \\ herein the remainder d" the staples are 

20 v j < < f <u > t tc 

apLutod vtop c ton* i t > , ! . p 1 > i '< < s i f » 5 

ring. 

6. The method of any one of claims 1-5 wherein sat d staples each have a pair 
o s t ( s t t i roa'nl .s i , , s 0 

2.5 s i sks pi Pa so « s. , f j < H pj n j 

s \s ' t m t - 
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?, m l ' i hi - If! * ' <. ■ ~ } , k 

i 5 i u' l 1 > ? t i v. 3 > . s v 

following implantation. 

8. Therm \ < i < - s 
5 utation 

9. lbs method of any me of claims 1-S wherein said armnlopiasty ring is 
.suiUx n ! maples art; 

nth. - 1 one leg of each extending through, one of said windows, 

10.11 ' t U <• <. v v i i 

10 vise heat if! n ^ ha tissue 

U, \iinHKof , i \ u wiidi me t >o 

comprises 

iiru ' f staples along a portion of the arumlus of Uk in i or tricuspid 
i 1 'tli ! u <u > vtvii a 

1 5 to provide a pathveay therebetween, said staples being >i in spaced apart 

iocati U be tissue sval t eriesofopoi >or(; 

, \ 0 .. 1 ! < e? i k>, , k 

s. <. N \< ■, U I ! ! 1>i i 

v. in n -an j i ) x , 

20 tissue at each trigone, 

said shape-memory alloy assrunmg the desired curvature to servo as a 
partial arm nation 

1.2. ! \ t et dc cd m 1 where pp ite ids t ha meraoi 

maieriai wire are provided with points of attachment at which said sutures are 'ml 

25 1 3. A sysn i » t 1 ft valve, v/hi < 

comprises 

a partial or complete angioplasty ring having a size a ad shape 
proportioned "ft s leart valve s 1 n ; w 

incompetent. 
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of tri gonal saftires oi iniplan (k e m liors, and 

J S ^ t l J U *. ! U M 

joss <&mv tliSL. !er grhtht-reof in 5 «an t*" 
m >< ! t < i 1 v 1 >. t ! > >rh s J t£ 

5 V \~>\ ^ i ,\, Si i ' U?lMv\v'i 

lot deter t leaai « po ien s 

14, > !!! f t v >k , u 4\l' 1* 

i 1 J ?\ 5 > Hi I I t O * 

tissue into which fee staples are implanted. 

10 15. IS* vi >iuui<i i <. spk- u c oi 

shape-memory alloy material, 

16. The system according of claim 15 wherein said iegs have free ends which 

the tissue of the patient. 

15 17. 1 c s i i t x )t vr'^iii 

foro an u kn < > o > <- r ' 

18. n herein mid 
anirttlopiasiy ring is a partial ring. 

19. ^ ■> , k ju Ine^traTxd, 
20 5 lougatcd window 

20. Hie systes in x >' 'I i pail hors 
shape-me; ^ , < i > 
Pone end < > o s 1 > id pvvmh a i&nt of th 

v v. r v ft! 1 r x p. s 1 >> i 
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